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 Chapter 28 
 Effect of Social and Institutional 
Fragmentation on Collective Action 
in Peri- Urban Settings 
 Paul  Martin ,  Elodie  Le  Gal , and  Darryl  Low  Choy 
 Abstract  Voluntary collective action is essential to natural resource governance. In 
peri-urban settings, a complex behavioural and institutional matrix frames such 
action, and the net balance of incentives and disincentives, supports and impedi-
ments determines the likelihood of effective action on any issue. Coupled with this, 
each issue has its own biophysical and social characteristic, which intersects with 
the character of the community. Taken together these issues suggest the need for a 
realistic understanding of what will make collective action feasible, and design of 
institutional arrangements to manage the totality of the behavioural setting and the 
reality of the problem being addressed. Taking invasive species (and in particular 
invasive animals) as an example, this chapter explores the dynamic nature of the 
challenge of collective action in a peri-urban setting. 
 Keywords  Community •  Biophysical characteristics •  Incentives •  Disincentives • 
 Natural resources •  Peri-urban setting 
28.1  Introduction 
 Peri-urban environments have a key role in the establishment and spread of many 
invasive species, offering an attractive combination of habitats, land uses and human 
activities that allow harmful species to establish and spread. The result is a rich 
variety of impacts within the peri-urban area spreading into the urban and rural 
areas, with adverse effects on people and environmental assets. Institutional arrange-
ments have not proven to be sufﬁ ciently effective to stem these problems. 
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By ‘institutions’ we refer to the norms of behavior within a society, and the organ-
isations that create or give effect to them. These can be formal (e.g. laws, planning 
instruments, contracts) or informal (cultural or religious norms), and they can arise 
from government, business or civil society (North  1994 ). Many studies and propos-
als for reform of invasive species law and organisational arrangements exist (Beale 
et al.  2008 ; Miles et al.  2009 ; Norris et al.  2005 ; Martin  2008 ), but the peri-urban 
context poses particular difﬁ culties and to date has not been a priority area of atten-
tion for research and planning and governance reform. The mixture of complex 
biophysical, social, economic, and cultural conditions interacts with many rural and 
urban institutional arrangements that increase the transaction costs of collective 
action (Kruger  2012 ). This problem is a matter of strategic importance, but ﬁ nding 
a strategy to address it is far from simple. 
 There are competing perspectives on institutional complexity and collective 
action. One inﬂ uential stream of scholarship (championed by Elinor Ostrom) sug-
gests that forms of institutional complexity characterised as ‘nested governance’ or 
‘polycentricity’ beneﬁ t voluntary collective action (Aligica and Tarko  2012 ). The 
alternative view from efﬁ ciency and transaction costs economics is that institutional 
complexity causes waste and impedes collective action (Martin and Shortle  2010 ). 
These perspectives lead to different views about the value of ‘streamlining’ institu-
tional arrangements to manage natural resources and to govern the commons. What 
both approaches do highlight is that institutional arrangements provide a framework 
for citizens’ collective natural resource management and that institutional complex-
ity (and thus transaction cost) is a factor in collective action. 
 Spanning both perspectives we propose that institutional effectiveness depends 
upon the details of the issue and the context within which collective action is to take 
place. It is unrealistic to separate the institutional aspect from the biophysical, eco-
nomic, social and political dimensions. The degree to which institutional complex-
ity may impede or support action depends on (among other things) the strength of 
the net incentive to take action – a small impediment will have a substantial impact 
when there is a weak incentive – and the totality of the incentives, supports and 
impediments that are in play. This suggests that a strategic approach is required, 
which reﬂ ects context and the nature of the problem to be managed (Burgman et al. 
 2009 ). Part of this (at least in the peri-urban setting) should be to address the trans-
action costs that alter the net balance of incentives for collective action. 
 ‘Strategising’ what institutional frameworks will be effective requires an integra-
tive approach (Majchrzak  1984 ). It involves selecting a direction; predicting chal-
lenges, opportunities and context, and understanding the capacity of the strategists’ 
organisation (Ohmae  1982 ; Martin and Verbeek  2006 ). The choice of an institu-
tional ‘tool’ like a law or market instrument makes little sense without knowing who 
is responsible for its implementation, how the strategy is to be resourced, the imple-
mentation commitments, and the plan for monitoring performance and adjusting to 
changing circumstances. The likelihood of any strategy being effective is a function 
of how well it ﬁ ts its context, the resources that are used (including human resources) 
and the quality of implementation (Faure  2012 ). Decision making requires a mix-
ture of empirical analysis (viz. the state of resources, success of prior strategies 
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etc.), judgment (viz. anticipated conditions, priority goals, preferred strategy) and 
making tradeoffs (viz. implementation, resource allocation). 
 The great variety of governance instruments created by government, the private 
sector and civil society highlights that many institutions inﬂ uence resource con-
sumption and conservation in different ways. We need to work with a complex natu-
ral/human system that is ‘coupled’ at many points. This focus of planning and 
management attention is at the intersection of the human and biophysical environ-
ments – the socio-ecological system or what Selman refers to as the  landscape scale 
(i.e. “an area, as perceived by people, whose character is the result of the action and 
interaction of natural and/or human factors”) (Selman  2006 ). It is important to 
understand how the elements in the system interact, and how (for example) changes 
to economic incentives and market institutions can inﬂ uence regulatory or social 
arrangements. Interventions by different sectors are inter-dependent, but natural 
resource governance thinking often fails to reﬂ ect this. A comprehensive approach 
should result in more effective interventions than a simpler (but less realistic) static 
and ‘siloed’ approach. 
 We acknowledge the lack of objective standards against which to test whether 
peri-urban governance is achieving sufﬁ cient success in natural resource sustain-
ability. Should peri-urban governance effectiveness be measured in social, eco-
nomic or environmental terms; against what objective function is efﬁ ciency to be 
assessed; and against what interests is fairness to be judged? Should peri-urban area 
sustainability be judged as part of urban environmental performance, or should the 
conversion of farmland to urban uses be judged as an intrinsically unsustainable 
change in land-use? Even if the objective function can be agreed, measures require 
data that may be difﬁ cult to obtain, as well as judgement based upon perceptions. 
We are left to rely upon the broad observation that natural resource governance has 
not resulted in a sustainable, productive and just society, and that peri-urban areas 
show many characteristics of unsustainability (Low Choy et al.  2008 ). 
28.2  Framing the Issue 
 The human ‘footprint’ calculation shows that human consumption of resources 
exceeds renewable production of those resources by 1.5 times (Global Footprint 
Network  www.footprintnetwork.org ). The World Wildlife Fund (WWF) indicates 
that
 ‘( f ) or more than 40 years ,  humanity ’ s demand has exceeded the planet ’ s biocapacity –  the 
amount of biologically productive land and sea area that is available to regenerate these 
resources. This continuing overshoot is making it more and more diffi cult to meet the needs 
of a growing global human population ,  as well as to leave space for other species. Adding 
further complexity is that demand is not evenly distributed ,  with people in industrialized 
countries consuming resources and services at a much faster rate . (World Wildlife Fund 
Living Planet Report  2014 ) 
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 Economic growth is considered to be essential to modern societies. Its imperatives 
permeate political debate, economic development, public and social media, and 
commerce. Greater wealth drives more resource consumption. This is reﬂ ected in 
the demand for technology, urban water, meat, or exotic plant-based food, all of 
which have a substantial footprint (United Nations, Department of Economic and 
Social Affairs, Population Division  2014 ), along with food waste and or the expan-
sion of urban areas. Whilst it is argued that with dematerialisation of the economy 
less natural resources can create greater wealth, the degree to which this is possible 
is uncertain (Weizsacker et al.  1998 ). The natural resource governance system drives 
resource consumption more effectively than it supports conservation and restora-
tion. Nowhere is this more obvious than with the conversion of farmland and unde-
veloped green spaces into peri-urban uses. 
 Harmful invasive species include plants (“weeds”), animals, insects, diseases 
and other living beings that harm human and ecological interests. They invade eco-
system types from oceans to mountains ( Global Invasive Species Database ,  http://
issg.org/database/species/search.asp ). Weeds invade domestic gardens and farm-
lands, and can trigger dangerous allergies. Rodents destroy standing or stored pro-
duce, contaminate products or spread disease; wild dogs, feral pigs and other pest 
animals spread human or animal diseases; marine invasive species contaminate 
water and damage ﬁ sheries; mosquitos spread serious disease – the list of economic, 
social and environmental impacts of invasive species is daunting. Particularly in 
urban and peri-urban environments the role of pest animals as vectors of disease 
adds a health risk to this problem. Adding biodiversity loss caused by pest species 
to this list, and the problem of harmful invasive species in peri-urban areas comes 
into focus as signiﬁ cant in many parts of the world. 
 Australia reports 166 agricultural invasive species from a total of 409 invasive 
species. For urban invasive pests, Australia reports 154 with many of these occur-
ring in urban, rural and peri-urban settings. Riverine and marine invasive species 
also impact on urban interests, such as water quality, marine foods and recreational 
use. Insects impact upon lifestyle and spread disease. 
 Invasive vertebrate pests, particularly foxes, wild dogs, feral cats, rabbits and 
feral pigs cause much economic damage. Feral pigs cause losses to sugar cane and 
bananas in north Queensland while rabbits ring-bark trees and shrubs and prevent 
regeneration, contributing to poor land condition. These invasive vertebrates col-
lectively generate an agricultural cost exceeding $A1b per year: Rabbits cost $206 
million per year, wild dogs, $48.5 million per year, foxes, $21.2 million per year, 
and feral pigs, $100 million per year (Gong et al.  2008 ). 
 Invasive animals also have a substantial ecological impact (Roberts et al.  2013 ). 
In New South Wales they are implicated in 40 % of the threatened biodiversity, 
threatening 388 native species that constitute 83 % of endangered animal popula-
tions and 38 % of endangered ecological communities. Rabbits impact 156 threat-
ened species, wild dogs and foxes impact 76 threatened species and feral pigs more 
than 20 threatened species. Feral pigs prey on as much as 70 % of sea turtle nests in 
north Queensland, foxes are signiﬁ cant predators of a wide range of native fauna 
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such as potoroos and bandicoots in Victoria, chuditch in Western Australia and 
shorebirds including pied oyster catchers and little terns in New South Wales. 
 It is not surprising that invasive species control outcomes (like many other rural 
sustainability outcomes) fall short of what is needed to protect agricultural, biodi-
versity and social values. Whilst there are no speciﬁ c assessment of the state of 
peri-urban environments, the Australian 2011  State of the Environment Report 
(Hatton et al.  2011 ) states that the impact of invasive species on inland waters is 
‘high’ and conditions are deteriorating; and for biodiversity that the impact is ‘high’ 
to ‘very high’ and conditions are deteriorating. The weak link between governance 
instruments and on-ground outcomes, and the lack of scientiﬁ cally disciplined per-
formance improvement (Martin et al.  2012 ) is highlighted as follows:
 It is extremely diffi cult to assess the effectiveness of management in relation to invasive spe-
cies and pathogens from some reports from most states and territories …  These reports 
mostly list plans ,  strategies and inputs to management ,  but rarely report on the effectiveness 
of processes or on outputs and outcomes …  Some SoE reports state that actions are not 
achieving desired results ,  while this conclusion is implicit in other SoE reports since the 
effects of invasive species are assessed as getting worse. Some SoE reports conclude that 
there is not enough information to assess trends or the magnitude of effects . ( p. 665 ) 
 At pages 666–7 the report notes that for invasive species and pathogen control:
•  ‘Understanding’ is substantially ineffective but improving; 
•  ‘Planning’ is substantially ineffective but improving; 
•  ‘Inputs’ into control are both ineffective and declining; 
•  ‘Processes’ are ineffective but improving; and 
•  ‘Outcomes’ are ineffective but improving. 
 Given the characteristics of invasive species management, socio-economic char-
acteristics of the affected community, and insufﬁ cient resources (Invasive Species 
Council  2011 ), these outcomes are not surprising. Collective action to control inva-
sive species harm faces complex barriers. At the heart of the difﬁ culty is that inva-
sive species have unique problem characteristics:
 1.  Resilience: many breed rapidly and can survive in a variety of (sometimes hos-
tile) conditions. They may also be resistant to controls. 
 2.  Adaptability: through rapid breeding and adaptation to different environments, 
or learning to evade human control or predation by other species. 
 3.  Mobility: many can spread rapidly, often over large areas by using vectors or 
other means. 
 4.  Economic harm: economic impacts include loss of agricultural production, pre-
dation upon or competition with desirable species, control costs or second-order 
disease or other harms. 
 5.  Environmental impact: either as individual species or in conjunction with other 
species or other harms they degrade natural systems and cause harm to 
biodiversity. 
 6.  Risk: to human health, amenity, economic interests and to natural values. 
28 Effect of Social and Institutional Fragmentation on Collective Action…
470
 Invasive species often have ‘autopoietic’ (self-generating) characteristics. Urban 
environmental harms such as trafﬁ c congestion, waste, and air pollution (other than 
photo-chemical smog) are essentially ‘accumulative’ and have linear dynamics. 
Controlling the source of the problem can eliminate or substantially reduce the 
problem. However once an invasive species is established any episodic, localised or 
small-scale efforts or control that is not comprehensive will not materially reduce 
the harm or the risk. It may create other problems such as loss of community conﬁ -
dence, or species ‘rebound’ that increase the problem. 
28.3  The Peri-Urban Setting 
 Peri-urban areas are unique ecotones, an intersection of urban and rural communi-
ties with diverse social, political and economic interests and activities and mixed 
landscape characteristics. Travelling through such an area you encounter varied 
land uses and social geographies. You can see extravagant homes set on large mani-
cured blocks, alongside an impoverished farm, next to a golf course that services a 
residential estate or a retirement village. A typical peri-urban area is thus a complex 
mosaic of diverse ecological systems, land use, social and ethnic types (Low Choy 
et al.  2007 ). From an invasive species point of view, this diversity can create ideal 
conditions for a harmful species. Diverse production and consumption activities 
provide ‘easy pickings’, poorly managed lands provide shelter and the many vectors 
increase mobility of the problem. 
 A United Nations evaluation shows that by 2014, 54 % of the world’s population 
was living in urban areas. By 2050 this is expected to grow to 66 % (United Nations, 
Department of Economic and Social Affairs, Population Division  2014 ). Urban 
growth causes complex social, environmental and economic challenges and has 
impacts that are hard to precisely assess (Elmquist et al.  2013 ). Collective action 
based management of invasive species in this setting is very difﬁ cult (Van Ham 
et al.  2013 ). 
 In Australia two-thirds of the population is concentrated in major cities 
(Australian Bureau of Statistics). The US Central Intelligence Agency estimated in 
2011 that the urban population represented 89.2 % of the total population, (Central 
Intelligence Agency) and that the projected rate of increase in urban population to 
2015 was 1.49 % annually. 
 The expansion of the urban footprint into farming or undisturbed areas raises 
distributional and natural resource management issues. Such issues include: the 
preservation of natural systems to absorb pollutants and emissions, the exploitation 
of the non urban landscape for outdoor recreation and tourism activities, essentially 
by urban dwellers, the capture and cleaning of water, food supply and food safety 
and other ‘services’ for cities. Urban expansion can add to the pressures on ‘First 
Nations’ or vulnerable communities, creating a social justice issue (Morgan  2006 ). 
Biodiversity protection requires undisturbed or extensive areas of land. Conservation 
parks often serve cultural and recreational values of urban populations as well as 
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conservation functions, particularly when close to urban areas. These competing 
roles can generate conﬂ icts between conservation and recreational or other uses. 
 A very diverse peri-urban enterprise mix undermines the incentive to collectively 
control harmful species. For example, whilst foxes may be a problem for people 
with chickens, they are unlikely to be an issue for a vegetable grower or an occupant 
of a townhouse. A wool producer or an organic vegetable grower may be affected by 
the spread of burrs, but a cattle producer or a quarry master may not be at all affected. 
What is a cost or risk for one person can be a beneﬁ t to another – for example hunt-
ers value the presence of trophy species like feral deer or pigs, whereas these may 
impose cost or risks to a primary producer. Because control requires sustained 
investment, differences in economic incentive can result in the costs being carried 
by a small proportion of landholders, or alternatively being imposed upon the whole 
community for the beneﬁ t of the few. Interviews we have conducted indicate that 
institutional arrangements for these allocations are problematic in areas with very 
diverse enterprise types (Martin and Verbeek  2013 ). 
28.4  The Diverse Social Context 
 Control of many species requires collective action over a large area of private and 
public land tenures that are under the stewardship of owners with different incen-
tives and characteristics. Fragmentation of ownership is greater in peri-urban than 
in rural areas and thus more landowners must be engaged. ‘Nil-tenure’ approaches 
to management are suggested as a framework for invasive species action’ (Hunt and 
Brindabella Working Group  2005 ), but in the peri-urban setting implementation is 
daunting. The diversity of peri-urban citizens and their land uses makes it hard to 
build the common platform for cooperation, increasing the transaction costs of 
engagement. 
 A wave of new settlers are moving into peri-urban areas. This raft of new “actors” 
on the peri-urban land ownership stage who now have stewardship responsibilities 
for increasing proportions of these landscape have been characterised (for the 
Australian context) as:
•  The Seekers: “tree/sea change” life stylers, “blockies/homesteaders”, religious 
communities and alternative life stylers. 
•  The Survivors: DIY home builders, the horse community, “truckies” and “adap-
tive” farmers. 
•  The Speculators: farm stays and retreats, the pet industry, boutique farmers, rec-
reational providers, landscape suppliers, the equine industry and developers and 
real estate agents. 
•  The Strugglers: characterised by the “holding-on” farmers. 
 Environmental and natural resource management initiatives must now engage 
this full range of private landowners who have repopulated the peri-urban landscape 
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and who now have a duty of care and full management responsibilities for these 
areas (Low Choy  2012 ). 
 Living and working in these diverse areas will be, amongst others, university 
professors, chartered accountants, entrepreneur shopkeepers, farmers, rural work-
ers, retirees, truckers, criminals and unemployed people. Often there will be a rea-
sonably high proportion of new migrants. This can mean cultural diversity and 
transience that is greater than for either urban or rural communities. For example in 
one Melbourne peri-urban area, 38 % of the population was born overseas. 
Population diversity considerations have signiﬁ cant implications for public man-
agement (Foster et al.  2013 ). This diverse range of peri-urban inhabitants has cho-
sen their primary residential location over traditional urban and suburban localities, 
whilst others have sought these locations for their second (holiday) home. A distin-
guishing characteristic of many of these new settlers is the absence of prior experi-
ence with non-urban living and the consequential implications for sustainable 
management of these peri-urban landscapes (Low Choy and Harding  2010 ). 
 Extensive land fragmentation has occurred in the outer peri-urban region. In the 
Melbourne metropolitan region, over 53,000 rural lots exist, with the vast majority 
under 4 ha in size. Undeveloped clusters of even smaller lots exist across rural land-
scapes. Over 24,000 of these lots do not contain dwellings and a further 6,881 lots 
could be created by further subdivision. The progressive development of these lots 
would change fundamentally the appearance and functions of these rural land-
scapes. This situation is similar to other highly peri-urbanised areas such as the SEQ 
region (Low Choy and Buxton  2012 ). 
 The combination of fragmentation in tenures, ecosystems, social systems and 
institutional arrangements in peri-urban settings comes alongside issues of variable 
economic and managerial capacity of citizens (Southwell et al.  2011 ). 
 We illustrate the broad patterns of the economic mosaic with a map of the pres-
ence of households with incomes above $A24,000 per year. This map also signiﬁ -
cantly under-represents the complexity of the mosaic of peri-urban economic 
diversity, as many different economic circumstances are present in most peri-urban 
regions. 
 Effective control of invasive species requires spatial coverage sufﬁ cient to 
address the extent and rate of spread of harmful species. Relevant considerations 
include rates of natural increase, resilience and adaptability of the species; and the 
effectiveness of human and non-human vectors. People, animals, and vehicles mov-
ing through an area affect invasive species spread (Buxton et al.  2006 ). 
28.5  Control Complexities 
 Small-scale holdings alter which control methods are feasible and safe. Controls 
like shooting, trapping or poisoning do risk non-targeted impacts upon people, 
plants or animals. This leads to demands for stringent restrictions where control 
sites are within settled areas. Alternative methods are generally more costly, 
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labour-intensive or not available. Typically, established agricultural users suffer the 
adverse effects of such restrictions; increasing pressure upon farming as adjacent 
lands are developed. 
 Control of invasive species can encounter implementation or political issues due 
to citizen attitudes and behaviours that are not easy to manage. Some weeds are 
valued as garden or landscaping plants, or for food or medicinal purposes. Pretty 
garden plants whose hardiness and easy establishment contributes to their appeal 
are ‘traded across the back fence’ as cuttings or gifts (Buxton et al.  2006 ). It is not 
unusual for a weed to be imported illegally because it provides a food or ﬂ ower with 
cultural value, particularly to migrants. Many harmful species have also been intro-
duced through peri-urban use for landscaping, soil stabilisation, stock-feed or agri-
cultural purposes. Weeds that have become major problems in Australia through 
domestic mechanisms include Lantana, Cabomba, Broom, Water Hyacinth, 
Blackberry and Asparagus Fern. 
 The predation of feral dogs and the impacts of cats upon native biodiversity is 
well known (Hewitt  2009 ; Wornarski et al.  2014 ). There can be opposition to con-
trols that involve the killing of animals that are valued as pets (e.g. dogs or cats) or 
which have aesthetic or cultural appeal (e.g. deer, horses, donkeys, dingoes), 
because of antipathy to killing, or because of perceived risks (e.g. accidental poison-
ing or impacts on desirable species). Distrust of government or a sense of indepen-
dence or antisocial attitudes can contribute to difﬁ culties. These social factors 
translate into institutional action through politic activism and thence as legal or 
administrative arrangements. 
 A less ‘mainstream’ but increasing problem is the introduction of exotic birds 
and amphibians through legal or illegal collectors and traders. The introduction of 
exotic species, particularly birds and reptiles, is driven by collectors (sometimes 
involving criminal commerce) and the establishment of pioneer populations in peri- 
urban areas is well-known (Department of the Environment  2015 ; Bricknell 2010). 
In a peri-urban area there are many harbourages, pathways and vectors for invasive 
species. Fledgling problems can easily establish, mature and spread within this hard 
to control environment. The intermixing of urban and rural landscapes, and of 
human activities, provides a rich setting for naturally robust species to thrive. 
Diversity and richness can be both a blessing and a governance problem in manag-
ing natural and economic resources. 
 Peri-urban areas have many more and smaller-scale land tenures than rural areas 
(Pritchard et al.  2012 ) The more tenures and the smaller the area of each, the more 
agreements that must be reached for effective action and thus the higher the transac-
tion costs. Should it be necessary to use regulation, the more expensive the legal 
cases (and the smaller the area secured by each prosecution) then the less cost- 
effective will be regulation. Transaction costs of government action are thus high. 
Whilst there are many more residents in a city, the size and nature of their holdings 
means that relatively few have the potential to provide serious invasive species habi-
tats, particularly for species which use substantial space. 
 In governing peri-urban areas the intersection of values and economic or envi-
ronmental interests can cause complex social and political conﬂ icts (Aslin et al. 
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 2004 ; Oliver and Walton  2004 ). One illustration is the conﬂ icts involving pet ani-
mals and production or environmental interests, particularly when pets are fertile 
and allowed to roam. This can result in demands for stringent legal control over 
pets, leading to neighbourly and political disputes. It can result in a different type of 
dispute if control methods, particularly trapping or lethal control, offend the sensi-
tivities of some residents. Disagreement over controls can lead to heated conﬂ ict 
and action to ban or constrain methods. This adds to the difﬁ culties of control, mak-
ing cost-effective methods non-viable and adding transaction costs such as notiﬁ ca-
tion requirements and additional steps in the control process (Fitzgerald  2009 ). 
 The literature of community engagement and voluntarism highlights that achiev-
ing the involvement of large numbers of people is difﬁ cult. Effective communica-
tions requires precisely tailored messages and incentives, but to create such messages 
involves a lot of effort (McKenzie-Mohr and Smith  1999 ; Hine et al.  2014 ). 
Encouraging the collective action essential for invasive species control in communi-
ties with varied interests, diverse attitudes, and different behaviours, is a major chal-
lenge (Fitzgerald et al.  2007 ; Thompson and Kruger  2013 ). The more variations, the 
more difﬁ cult it is to create an effective communications program and thus the more 
that economies of scale and specialisation are foregone. 
 A particular engagement problem in the control of invasive species is ensuring 
citizens have the competence to comply with the requirements. Farmers can be 
expected to develop specialised skills in land, plant and animal management that 
can be adapted to the problems of invasives management, or to rely upon farming 
neighbours for support. Where they lack speciﬁ c skills, rural extension can often be 
effective. In peri-urban areas many landholders lack farming and land management 
experience and thus the associated competence and resources for efﬁ cient natural 
resource management. Their social and occupational interests and their sources of 
information are often not oriented towards land-management. It is difﬁ cult to ﬁ nd 
efﬁ cient communication channels and to shape messages to target such diverse 
interests. As a result the transaction costs of capacity building for natural resource 
management are likely to be high (Low Choy and Harding  2010 ). 
 If people perceive that there is a risk to an interest that concerns them then it is 
more likely that they will participate in control, and develop the required compe-
tence. Botterill and Mazur ( 2004 ) note that
 […]  success of a range of agricultural and natural resource management policies and pro-
grams that are designed to increase productivity and sustainability is clearly dependent on 
understanding how farmers ’ ( and rural communities )  perceive risk and how those percep-
tions vary among individuals ,  groups and communities (Botterill and Mazur  2004 ). 
 The farmer or environmentalist who has managed invasive species and other land 
management risks for a long time may feel that the use of fatal control for pest ani-
mals or poisons for weeds is safe and reasonable. A resident whose experience is 
urban and who does not understand farming or other risk is likely to perceive things 
differently. 
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28.6  Responding to the Peri-Urban Institutional Challenge 
 The context discussed above highlights the need for institutional arrangements that 
can improve the context for effective collective action. Five issues are particularly 
signiﬁ cant for institutional improvement.
 1.  Complex controls: particularly when control requires killing animals or methods 
that may be harmful to humans or the plants and animals that they value. Issues 
of actual and perceived risk, and moral opposition, can impede effective 
control. 
 2.  Intersecting institutions: Peri-urban areas encounter urban and rural issues and 
complex issues of development and change. There are many intersecting institu-
tional jurisdictions (both rural and urban) in operation as a result, adding admin-
istrative transaction costs and impeding action. 
 3.  Costly controls. Controls can be complex and costly to administer, particularly 
in closely settled areas. Additional requirements can make ‘conventional’ least 
cost methods unviable and can create social or legal conﬂ ict or economic risk 
that can be costly. 
 4.  Non-comprehensive or ineffective control efforts can be counterproductive. 
Partial effectiveness can undermine collective action, or create ‘reservoirs’ and 
second- order problems like resistance or ‘rebound effects’ that add to future 
problems. Securing agreement in peri-urban areas with many small tenures and 
getting effective action by landholders who are un-used to land and pest manage-
ment add to the difﬁ culties. 
 5.  Rules may require landholders to control pest species and risks, and programs 
may support control. Implementation is hampered by the transaction costs of 
supervision and administration and capacity development, compounding the 
problem of inadequate public funds or under-resourced or under skilled private 
action. 
 The complexity of Australian invasive species legal institutions has been docu-
mented and adjustments to government arrangements proposed (Cattanach et al. 
 2013 ; Glanznig and Kessal  2004 ). What has not been as well considered is the 
interaction with other social and legal arrangements, including those of non- 
government institutions. These intersections are particularly important in a peri- 
urban setting, where norms for managing urban issues and for managing land-use 
changes interact with rural governance requirements. 
 Separate to invasive species laws, local and state government health and safety 
arrangements establish standards of property management and for managing human 
risk, or danger to property (such as livestock or crops), including aspects of what 
types of invasive species control are acceptable. Land-use zoning partly determines 
the size of properties and their permitted uses; and this intersects with private 
arrangements for the management of risks of control, or of failures of control, of 
hazards. Insurance, political and regulatory risk acceptability has many  second- order 
effects, for example establishing the standards of risk-management applied by local 
and state government ofﬁ cers or heightening sensitivity around decisions. 
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 This is just one example of how the interaction between government and private 
institutions is important to effective governance. Community political institutions 
such as chambers of commerce and citizen environmental bodies work with elected 
or appointed ofﬁ cials, and their stance on invasive species issues is important in 
determining what will happen in practice. Non-government institutions are also 
important to the resourcing and implementation challenge. Whilst we have mainly 
considered impediments to effective collective action, citizen and commercial 
organisations can create conditions for collective action. 
 For these reasons an effective strategy for collective control of invasive species 
requires a broad institutional perspective. It requires consideration of the total suite 
of government rules and administrative and resourcing arrangements, not merely 
those that are speciﬁ c to invasive species. It requires careful consideration of the 
impediments arising from all forms of institutional and social complexities. 
 For this reason it is necessary to shift the focus of governance towards more 
effective systems, moving beyond concerns for public sector instruments and organ-
isations. Strategies that can reshape the decisions that most inﬂ uence the coupled 
social/economic/environment system must address the roles of government, private 
industry and citizens. It is necessary that strategies target speciﬁ c behaviours, and 
commit to plans that are feasible given the context and resources. A targeted, imple-
mentation focused approach should lead to better integration of legal, economic, 
and social approaches and more precise interventions. 
 It is essential that objective review and evaluation of the performance of strate-
gies institutions drives government towards more effective, efﬁ cient and fair out-
comes. For this reason there must be institutionalised mechanisms to develop a 
body of knowledge and practice.  Ex - ante and  ex - post institutional evaluations 
should speciﬁ cally assess the distributions of costs and beneﬁ ts of governance 
action and potential inequities or incapacities. Improvement reviews should con-
sider invasive species management within the context of all other instruments and 
strategies that affect the issue. For example, industry support and taxation arrange-
ments may be just as important as biodiversity protection rules and incentives. 
Community groups and buying chain actions may be far more powerful than gov-
ernment in shaping the many transactions that create invasive species outcomes. 
 Finally, learning from the experience of engineering or commerce, it is necessary 
to analyse the risk of failure in major projects. This helps make strategies more 
robust, and reduces the risks of failure or catastrophic consequences. Natural 
resource governance interventions do fail, or have unanticipated undesirable conse-
quences. This suggests the need for an effective system of policy risk analysis in 
natural resource governance. 
 The focus of this chapter has been upon institutional arrangements to improve 
collective action in peri-urban settings. The analysis has supported the general 
belief that transaction costs are signiﬁ cant in determining the likelihood of collec-
tive action but it has indicated that the complexities that are important go well 
beyond formal institutional arrangements. Social and economic dynamics and 
 community relationships and politics are also sources of transaction costs and com-
plexities that can impede effective collective action. The chapter points to the neces-
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sity of managing these issues as a behavioural systems problem, creating a more 
effective governance system rather than merely a set of public instruments or organ-
isational arrangements. This major shift in approach challenges conventional public 
governance practice, but it is hard to see how better results can be achieved within 
the limits of the current paradigm. 
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